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Baactvelaing 

DieErfmdurttbctriffleinVerf^^ 
begrffl dee Peaentansprucns 1 und eine eleidwhlrurgl- 
echo vbrtlchtung nach dem Oberbegrttf des 
Anspruchee 7. 

Bet stark ducchbaaetem Biogewebe beeieht haurlg 
das Eftofdtmte, unter verwendung der Hochfrtqu«- 
Cl*urgje Gewebeoberflachsn berthrungslos und 
gtcfchmaBcj zu »«agulerea Itowwionel wWdeama 
der Gogananriton Spi0h4faagulafion bm 
KoaguUtkm bet hohen htoc«ret?u««ptnnung«n im 

Konvonfenrflen Techr* 1st da Uivege^vtflgkait des 
Urftogenbertohs und de Getahr. de Cfewabeober- 
fiacNailart w nfaie w n. 

One Vtt>esserung wurde dadurch erzleit dafl 
durch EUftasen lints EdeJgaeee 2. B. von Argon em 
Icniderungsptad goscheffen wurde, der zur VerbeaBe- 
rung der GtefchmftfflgM bai der Kwguurtton von 
Qewebeoberfiachen betoug. Ein derartiQC© Verfahnm 
let z. a m der EP 0 333 177 A1 bescririeben. Naehtes 
dieses Vertahrens 1st die Verwendung dea rechtteuren 
urxiinKlrtkBnh&rftor**v^^ 

Daa ZW der vbrfegenden Erflndjng besteht darin, 
em Verfahren und efcie Vbnichiung der elngange 
genanrrten Gattung zu echaflen, mttete denen ein tori- 
sierungtprad *n Bereich der akJrven EleWrode rrfl einfa- 
cnerenMaOnaJaroziaNtorfrjcw 

Zur Lftsung diecer Aufgebe skid de Mertanele dor 
PatontogprOche 1 und 7 vorgtaehert 

Der Erftndung fta* der G^iaidgedaiite aliunde, 
daB ein tortwerwg^d auch mtt anderen Median ah 
EcWgasen rnogfich ist Ate vorteihaft hat sk* Nerbel 
die &aeugungeineaAeroaoieauBe)nar rtle derproaenfr 
gen ICbchBaWosung herauegeatettt Die MxnbMtan 
von Hochfrequenz an der ekfiven EleMraie einer etekr 
tnwrfiirur^schen Vcrrichturtg mh einer NaCU-Osung ist 
, rwmr bckanrri, do<* wurde des© Usher rwr verwendet 
um ein AnMeben der Betoroden am Hogewebe zu ver- 



BfMeigsgernaB add dam oegwflber emAarosd 
rrrteinemgewtssenSptfdriK*^ 
BekiroderienjmgcspQntw.he^ 
ein lontsierungstogai mil detWerter Dbi*«lonlenjng 



Ate positive Effekte des erfWungsgernaBen var- 
tahrerisergebenstehdeVcrwerKa^ 
Meden, a. a deetQPertem Wasser. CO* NaOUsung, 
efcie jaelchmaage Itoegulatton dee Btogewebea m 
einer festurngrenzten Rache. eine gertnge Getehr emer 
Karbontterung. line KONung der BeWrode. kalne. 
eonat Obfche Rauchbfldung und Wnartei Geruchsbil- 
dung durch verbrennen von Qewebe. 

vbrtoilhafto AutlOhrurigen dec erfmdungsgemaiJen 
V e rben a d wl durtfrdeAitsprt^ 
hafte Auetanrutigbtormen der eriMursjegefnABen Vbr- 
richtung durch die Aneproche 8bfe 10 gehwiweWaiet 



Die ErHndung wW lm Wgenden betaptetoaeisa 
e/vwiddcrZeichnungbest«ebw^ 

HguM emen schemaeechen Schnitt einer rem bel- 
BpIeiGweteen AusJOhrungstorn einer erflh- 
dungBgemaBen ele»*oohirurgiechen 
VorricHajng zur Erzeugung einea Aaroeoi- 
strahta um cine hoc^equcn2-ch*rurgiad>e 
8chnekleteWrodcherum. 

h einem von der Hand des BenuUere eoreflbaren 
rwhlzyandariormigan InstrumartcriWSrper 11 ist toaxtal 
eme r»chfrequeritHiarurgischc SchnckWeWmdc 12 
anocordnet da gegenOber dem dsteJcn offencn Ende 
f 13 dea lol M formig e n aisanin e n te rtaypers 1 1 ein Stock 
2urQcKyersctz1lstundn^emer2uWtung l^vertxjnden 
ist da sich - von einer teoiatung 14 urrigcben - rrtt a>- 
eeitigem Abatand von dor Iraienwand des rohrfOrrnigen 
Instn^nenterihDrpera 11 nach htntcn eratreckt wo Im 
o Berefch dee praxknaJen Endas aeWlch ein Hochtre- 
quenzanechfejB IS vorgeschen ist. an den eine geeig- 
nete Hccr*equerasparviung, de von einem nioht 
dergestctten Hcchfrequtfiggenerator crzeugt wird, 
en)cg>ar (at. Die zugehflrigc NeutreJeieWrode let an 
b gealgnetar SteUe dea Paa^rtarWrpers angabrdnet 
Der dstaie Berefch des im Qbrigan aus Metal beate- 
henden Instrurrieriter*alrpere11 W« 
den Material IV hergeattat watches stoh nach hWen 
bis Qber de tooBerung 14 der ZUdtung 12* eratredct 
\o Die Zulcitung 12' mt der toolerung 14 wlrd durch 
geeignete HeJterungen 16 vorzugeweiGe toaxU inner- 
riatode»lra*uiiienten»a>^ Dleeinzel- 
nen HaJtarungen 1B slnd jeweis uber dcnUmfang um 
die Isoaerung 14 hcrum mrt eotehem Abatand angeord- 
is net daB dazwiechen m aadalar Rlchtung em auarei- 
chand dmenatonterter SWrnungattuwrgnflvey 

Am prcodmaJan Ende des lra*urncrrtenWrpers 11 
Bind seftifch bzw. axial 2Wd Zufuhrrohre 17, 18 m das 
mnere dea IrtstrumentenWrpers 11 hmeingefOhrlAn 
40 das Rohr 17 wlrd eine Letung angeccWcccen, rnrttete 
defer beiapletswelee eine 0,9 %4ge KcchaalzJosung 
zugcfOhrl wad. Daa axial eingetQhrte Rohr 18 ist an 
emenDructsMtafcjcrauSarig^^ 
Ml ale Tra^ergaa bema^criatf wenlenlwnn. 
46 mnerhejb des Hohtaumea 19 dea Instnjmertert* 
Knrpere 1 1 weawn de Rohre 1 7, 1 8 Ofmungen 20. 21 
auf . durch weiche de KochsaJzieaunp brndeLufteom 
den Innanraum 19 r*icmgccWokt warden, daB ea zu 
einer Zerstat±>u\j der KochaaWO«ung kommt d. h. zur 
so BSdur« cmes AcroaoH 20. watches aufgrund dea 
Druchaufbaus mBbeeondere durch das Rohr 18 fn Rterv 
tung d«; Pfcies durch den InetnjmerrtenWypef 11 zum 
dstaien Ende 13 htn strOmt und dort ate kagetBrmfg 
erweitsfndesAcrcccajur^ 
sa trtttwetcnccbzw.weichcreonvtdBSplzedcr 

eJcktrode 12 und daa von desar zu taaguaerende 
Btogewebe urngtxt Durch de hone Spannung der 
SchnctddalHrode 12 wad das Aerosd kawiert und 
somit cine ionisierte Slrecfce zwischen Schneidelek- 
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trade 12 und Btogewebe gefaMet auf der atari dm eta 
beeondore gWchmMteer und dairtl auoh bewndars 
gut taesltJarte/er Uctfeogan euebMet 

Daa Drud4ufl*ZuMvrahr 18 let derail welt axial In 
daa Imeredea Inetriarayeerfearpore 11 hfrolnc,otthrt t * 
daB eeine AjerttodOee 20 efch unnetsfear obertwrfb 
und etwas renter dor quer verteaanden AudrHtod0ee21 
dee FloeeigMtt-ZuMvrohret 17 beflndet Aid dieee 
Wetse seugt de Ober do AuetlttedOee 21 tMmende 
Lull ROeelQf«eued«ftehf 17w und lerrta^ete to 
^ekiueHiaa»Bfc^deiAeroeol»22. 

Stett der durch die Rohre 17, 18 gebeaeten Zer- 
sttuh aaj evonrMeung hanrtfe auch ein IMeeoheeVe^ 
nebler am taw. In Inetrumemenk^ 
AbetarKlvondk^vorgesahanse^^ « 
ware der U*aei*aeWneb1er Ober amen Aeroeo*-Zutot- 
tungeecHouch mtt dem kweren dee traJrumenterttof- 
pert 11 zuverbinden. 



1. VartarrenzurbarOrirung^^ 

lation von Btogewebe mfttele einee UcMbogene, 
der dureh <ie von einem Hoohtequeragenemlor 
arzougte Hu ii wp ann u ng an einem hedrtrequem- se 
cNrurrfaah an Inetnjmert e raeugt whd, 

daB wr Scheffung elner ionWerten StrsckefOrde 
enekhterte Uohfcogortiildung eln unter Verwen- 
AMioefcwFIOet^unda^T^e r peeet ^ so 
ctetar AerceolstraN in de Regjon. wo der 
Lichfcogen rich bitten col und elch eine an elner 
HochfrequerrEspennung angalegte BeMrode (12) 
befindetgeecNcttwed. 

96 

2. VertahrenrachAnapruchl, 
dadurchojfannxotcrinoft, 

daB dem AeroeoWrahl zur Verbeweruna der Lal- 
fahigttt lonan, r & Ned Oder KJl b oi g onaecM 
warden. 40 

3. \MahrenrtadiAnepnich1oder2. 
dadurch gokenrtzatohnot^ 

daB der AoroaotoraN durch eine 0,9 %^ge Koch- 
aatzUfctniggatftictwvtL <* 

4. Verterranechaineroderv^^ 
che. 

dadurch getBenroetohriett 

daB daa Aeroed nach dem Zrtftutorprinztp und so 
inebeaondere durch etnen arte aai Vargaser auege- 
bldetonZeretaubererzeugtwW. 

& Veriahron nach einem der AnaprOohel bis 3, 

dadurch geeacaizokftnot, « 
da8 das Aereed durch einen UNraachattvernebter 
orzeugtwM. 



8. VerWaannacheinemderviin^^ 
che. _ 

dadurch geaaonieichnaaj 
daS ale Triflergaa Or da BUdung dee Aerocde, d 
h. for die ZereaaJoung der km Aeroaol erthattenen 
ROsaigttt Lull und/bder KoNantaoxW undfcder 
Stick** verwendet wW. wobei bevomjgtderNtef- 

7. BaktnxJwugteche vbrnchtung mtt elner an eine 
wm einem rexMrea^erBgenerete 
freouernapafinung aftogbaron A Wr veka drode (12) 
und elner NoulreJolslerodo zur Erzeugung einee 
Uchfeogons an Btogewebe zweoaa berohrungemo- 
serCboiMchenrejegulae^ 

Ibis 6. 

dadurch yeiaaaiiaJrhnet, 

daB ete eine Aeroaoterert^aUa>p)onponan!a 

(17,18.19) aufwetat wetehe einen unter Verwen- 

ckxngemeBlragergaaaeundalnwr^ 

oaten AeroaoartraN In den Barafah urn dtoaMive 

BeMrode (12) schicM, wo der lichfcogen gebittet 

8. VbnWiturignach Arapruah7. 
JiJuili joeo el riant 

daB (fie Aeioaoleaa^Eaeup>nga)gxn^ 
•Inen ZerotauberkanaJ (19) ml elner Austrittedflee 
(13) aufweM undtoder dafl (Be AefoeolalraW- 
Erzeuguri ua K u i i»ju i»ei to ainan UHraach ai varneriar 
urraiuX der waraweiee Im Handgriff aD odar 
euBertadb dee Handgrttfe an georone t und durch 
tine ScratuchvarlDMung mtt dem Handgriff (11) 
verbunden let unoVbder daB da aMva Hoehfn> 
quaroetettrode (12) vorzugBweka mtttig !m Zer- 
stfiuber- bra Utt^ecrwdr^abafcanaJ (19) 
angaoronet at undtoder daB de Zeraa ajbyWor- 
naUei Sal#Dderianordnung In ein und darnaatoan 
Haiilg^ (11) intergebracW 
Mocra^eouantanachiOeaa (161 und (Be ifagorgas* 
HoatigMteottohluaaa (17. 10) ebenteas am 
Handgrifl (11) vorgesahen said. 

& vbrrioraimgnachAnapru^ 
oadurah geawaualchnet, 
daB dteaWrve BeMrode (12) gegenOber der Aus- 
vitteduse (13) dee trntrurnertteradrpers (11) etwas 
ajrodweraetft let undteder daB da aWrva Bek- 
txxte (12) narftaV odar etabartg ata^ebidet tat 
undVbder daB der deteJe Berofch dee Instrumen- 
tertflrpers (11) aus I suaa rtn at er i a) (11*) baataht 

ia vbmcl^Mignach ej nem dar Arayroche 7 bis 9. 
dadurch geeennzetchnet, 
daB dteaJd*veBeiaroaa(12)an eine alchlmtnatru- 
mentenWrpar (11) tOnga eretredoMde Hochfre- 
quonz-Ziiefojng (120 angaac h to te a n let de von 
elner taotterung (14) umgeben let undVoder daB 
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cwtodwn der ZuWtung (12") *r aMfen BeMrodt 
(12)bzwd^lsoWon(14)d«2UeiUH}(1^tfd 
d«r InnanwwxJdw Indmrmntanh6rp« (11) vor- 
zugpvdse toolarand* MnMtv (16) dmrt 
angaordnt dnd, cfcfl iH c hw i ft dnar bwfcnm s 
ten arfden Stria des MrumentanMipers (11) 
RngKXtJrwton AbAndMirn (16) m«*h«nd 
Plate for dsn vditan Durchgan? dts Atroids w- 
harden ist 
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(54) Electrosurgical Device for Generation of an Electric Arc 

(57) The invention concerns an electrosurgical device for contactless 

surface coagulation of biological tissue by means of a high-frequency cutting 
electrode 12. An aerosol jet 20 that emerges from the distal end 13 of the 
instrument housing 11 is formed in a tubular instrument housing 11 to create 
an ionized zone for facilitated electric arc formation. 




Specification 

The invention concerns a method according to the principal clause of patent claim 1 
and an electrosurgical device according to the principal clause of Claim 7. 

There is often a requirement in biological tissue with substantial blood supply to 
coagulate tissue surfaces in contacdess and uniform fashion using high-frequency surgery. 
This is conventionally accomplished with so-called spray coagulation at high frequency 
voltages in the range of a kilovolt A shortcoming of this conventional technique is the 
irregularity of the electric arc region and the hazard of carbonizing the tissue surface. 

An improvement is achieved owing to the fact that an ionization bath was created by 
blowing a noble gas, for example, argon, which contributed to improvement of uniformity 
during coagulation of tissue surfaces- This type of method is described, for example, in EP 0 
353 177 Al. A shortcoming of this method is the use of fairly costly noble gas, which is 
often not available in clinics. 

The object of the present invention is to devise a method and device of the generic 
type mentioned in the introduction, by means of which an ionization path is made available 
in the region of the active electrode with simpler means. 

The features of patent claims 1 and 7 are prescribed to solve this task. 

The idea underlying the invention is that an ionization path is also possible with 
media other than noble gases. Generation of an aerosol from a low-percentage NaCl solution 
has turned out to be advantageous here. Combination of high frequency on the active 
electrode of an electrosurgical device with an NaCl solution is certainly known, but this has 
not been used thus far to prevent adhesion of the electrode to biological tissue. In contrast, 
an aerosol according to the invention is rinsed or blown around the electrode with a certain 
rinsing pressure of, say, 3.5 bar so that an ionization cone with defined dimensions is 
formed. 

The use of available media, for example, distilled water, C0 2 , NaCl solution, uniform 
coagulation of the biological tissue in a strictly delimited surface, a limited hazard of 
carbonization, cooling of the electrode, no otherwise ordinary smoke formation and no odor 
formation by burning of tissue emerge as positive effects of the method according to the 
invention. 
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Advantageous variants of the method according to the invention are characterized by 
Claims 2 to 6 and advantageous variants of the device according to the invention are 
characterized by Claims 8 to 10. 

The invention is described below as an example with reference to the drawing; in the 
drawing 

Figure 1 shows a schematic section of a variant (purely as an example) of an 
electrosurgical device according to the invention for production of an aerosol jet around a 
high-frequency surgical electrode. 

A high-frequency surgical cutting electrode 12 is coaxially arranged in a hollow 
cylindrical instrument housing 11 that can be grasped by the hand of the user, this electrode 
being recessed slightly opposite the distal open end 13 of the tubular instrument housing 11 
and connected to a feed line 12', which (surrounded by insulation 14) extends backward with 
spacing on all sides from the inside wall of the tubular instrument housing 11, where a high- 
frequency connection 15 is provided in the region of the proximal end on the side, to which 
an appropriate high-frequency voltage produced by a high-frequency generator (not shown) 
can be connected. The corresponding neutral electrode is arranged on an appropriate site of 
the patient's body. The distal region of the instrument housing 11 consisting otherwise of 
metal is produced from an insulating material 11' that extends backward above insulation 14 
of feed line 12'. 

The feed line 12' with insulation 14 is secured by appropriate mounts 16 preferably 
coaxially within the instrument housing 11. The individual mounts 16 are each arranged 
over the periphery around insulation 14 with a spacing so that an adequately dimensioned 
flow passage is present between them in the axial direction. 

On the proximal end of the instrument housing 11 two feed tubes 17, 18 are 
introduced laterally or axially into the interior of instrument housing 11. A line is connected 
to tube 17, by means of which a 0.9% NaCl solution is supplied. The axially introduced tube 
18 is connected to a compressed air connection so that it can be exposed to compressed air as 
carrier gas. 

The tubes 17, 18 within the cavity 19 of instrument housing 11 have openings 20, 21 
through which the NaCl solution or air can be forced into the interior 19 so that atomization 
of the NaCl solution occurs, i.e., formation of an aerosol 20, which, because of the pressure 
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buildup, flows through tube 18 in the direction of the arrow through the instrument housing 
11 toward the distal end 13 and emerges there as a conically expanding aerosol bundle or 
aerosol jet 22% which thus surrounds the tip of the cutting electrode 12 and the biological 
tissue being coagulated by it The aerosol is ionized by the high voltage of the cutting 
electrode 12 and an ionized zone is thus formed between the cutting electrode 12 and the 
biological tissue, on which a particularly uniform and thus also particularly easily localizable 
electric arc is then formed. 

The compressed air feed tube 18 is introduced axially into the interior of the 
instrument housing 11 far enough so that the outlet nozzle 20 is situated directly above and 
slightly behind the crosswise running outlet nozzle 21 of the liquid feed tube 17. In this 
fashion the air flowing over the outlet nozzle 21 absorbs moisture from the tube 17 and 
atomizes it simultaneously to form aerosol 22. 

Instead of the atomization device formed by tubes 17, 18, an ultrasonic atomizer 
could also be provided on or in the instrument housing 11 or at a distance from it In the 
latter case the ultrasonic atomizer would be connected to the interior of the instrument 
housing 11 via an aerosol feed tube. 

Claims 

1. Method for contactless surface coagulation of biological tissue by means of an 
electric arc, which is produced by the high voltage generated by a high-frequency generator 
on a high-frequency surgical instrument, characterized by the fact that to create an ionized 
zone for facilitated electric arc formation, an aerosol jet formed using a liquid and a carrier 
gas is fed into the region where the electric arc is to be formed and where an electrode 12 
connected to a high-frequency voltage is situated. 

2. Method according to Claim 1, characterized by the fact that ions, for example, 
NaCl or KI are mixed with the aerosol jet to improve conductivity. 

3. Method according to Claim 1 or 2, characterized by the fact that the aerosol 
jet is formed by a 0.9% solution. 

4. Method according to one of the preceding Claims, characterized by the fact 
that the aerosol is generated according to the atomizer principle and especially by an 
atomizer designed as a gasifier. 



4 



5. Method according to one of the Claims 1 to 3, characterized by the fact that 
the aerosol is generated by an ultrasonic atomizer. 

6. Method according to one of the preceding Claims, characterized by the fact 
that air and/or carbon dioxide and/or nitrogen is used as carrier gas to form the aerosol, i.e., 
for atomization of the liquid contained in the aerosol, in which the preliminary pressure of 
the carrier gas is preferably adjustable. 

7. Electrosurgical device with an active electrode (12) connectable to a high- 
frequency voltage generated by a high-frequency generator and a neutral electrode to 
produce an electric arc in the biological tissue for the purpose of contactless surface 
coagulation, especially to perform the method according to one of the Claims 1 to 6, 
characterized by the fact that it has an aerosol jet formation component (17, 18, 19), which 
supplies an aerosol jet formed using a carrier gas and a liquid into the region around the 
active electrode (12) where the electric arc is to be formed. 

8. Device according to Claim 7, characterized by the fact that the aerosol jet 
generation component has an atomizer channel (19) with an outlet nozzle (13) and/or that the 
aerosol jet generation component includes an ultrasonic atomizer that is optionally arranged 
in the handle (1 1) or outside of the handle and connected via a tube connection to the handle 
(11) and/or that the active high-frequency electrode (12) is preferably arranged in the center 
of the atomizer or ultrasonic atomizer channel (19) and/or that the atomizer-sprayer- 
electrode arrangement is accommodated in the same handle (1 1), in which the high- 
frequency connection (15) and the carrier gas-liquid connection (17, 18) are also provided on 
handle (11). 

9. Device according to Claim 7 or 8, characterized by the fact that the active 
electrode (12) is slightly recessed opposite the outlet nozzle (13) of the instrument housing 
(1 1) and/or that the active electrode (12) is designed needle- or rod-shaped and/or that the 
distal region of the instrument housing (1 1) consists of an insulation material (11'). 

10. Device according to one of the Claims 7 to 9, characterized by the fact that 
the active electrode (12) is connected to a high-frequency feed line (12') extending 
lengthwise in the instrument housing (1 1), which is surrounded by insulation (14) and/or that 
insulating spacers (16) are preferably arranged between the feed line (12') to the active 
electrode (12) or the insulation (14) of the feed line (12') and the inside wall of the 
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instrument housing (1 1) so that sufficient room for axial passage of the aerosol is present 
between spacers (16) arranged at a specific axial site of the instrument housing (1 1). 
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